Differentiation of human monocytes in vitro with granulocyte-macrophage colony-stimulating factor and macrophage colony-stimulating factor produces distinct changes in cGMP phosphodiesterase expression.
The cytokines macrophage colony-stimulating factor (M-CSF) and granulocyte-macrophage colony-stimulating factor (GM-CSF) promote differentiation of monocytes into macrophages with distinct phenotypes and unique functional abilities. In this report, we characterize how monocytes and macrophages differentiated from monocytes with M-CSF and GM-CSF regulate their cGMP levels by controlling which phosphodiesterases (PDEs) and guanylyl cyclases (GCs) are expressed. We find that PDE1B and PDE2A are expressed at low levels in monocytes, but are the major cGMP PDEs expressed in macrophages. M-CSF differentiation triggers increased expression of PDE1B and PDE2A, while GM-CSF causes a large increase only in PDE1B. Based on PDE expression, we identified THP-1 and U937 cell lines as possible models for studying the roles of PDE1B and PDE2A in macrophage function. We additionally characterized changes in expression of GCs upon differentiation. We found that GM-CSF differentiation triggers a small decrease in soluble guanylyl cyclase (sGC) and a large increase in GC-A, while M-CSF significantly decreases sGC.